Abstract: This study aims to evaluate tissue healing efficacy in burn patients treated with 1% silver sulfadiazine versus other treatments. This is a systematic literature review and meta-analysis of randomized clinical trials performed according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) and PICO strategy, registered in the International Prospective Register of Systematic Reviews (PROSPERO) under the number CRD42017081057. The review found 71 studies in MEDLINE/Pubmed, 1 in Clinical Trials, 19 in the Cochrane Library, and 4 in LILACS in five manual searches. Of these, 81 studies were pre-selected. After independent analysis by two reviewers, only 11 studies met the inclusion criteria for the review. All studies (n = 11) using alternative treatments to silver sulfadiazine were shown to be superior in the mean time for complete wound healing, with statistically significant differences between experimental and control groups (p <0.00001); mean difference (-4.26), 95% CI [-5.96, -2.56].
INTRODUCTION
Burns are a major public health problem even today. Such injuries can be caused by various agents, including thermal energy, electric shock, chemicals, radiation, and movement causing abrasion. These factors produce excessive heat, which damages the body tissues and causes cellular degradation, generating tissue death, with skin as the main organ affected. 1 Burns can be classified in three types, according to degree of severity and tissue damage:
small, medium, and large and first, second, and third-degree, respectively. 1 Most burns happen in the home environment. These accidents involve huge hospital expenses and leave physical and psychological sequelae. 1 Brazil reported 26,683 cases of burns and corrosion injuries in 2016 and 2017. Of these, 84.9% required emergency treatment and 28.3% occurred in children <1 to 9 years old.
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The North of Brazil was the region that reported the fewest burns, with approximately 5.8% of hospital admissions according to data from 2016 and 2017. 2 The Southeast region had the most hospitalizations due to burns, with 9,094 admissions in 2016 and 2017. 2 Burn treatment aims to promote complete and rapid healing of wounds, reduce pain, protect the wound, prevent infection, and reduce physical sequelae and functional disability. 3 For decades, routine management has centered on ointments and dressings containing 1% silver sulfadiazine (SSD) as the gold standard treatment for burns, due to the drug's antimicrobial properties against a wide range of gram-positive and gram-negative microorganisms. 3 However, like all drugs, SSD has some undesirable effects, such as decrease in wound contraction, black scars, delayed development of granu- This study thus aims to evaluate healing efficacy in burn patients treated with silver sulfadiazine 1% versus other treatments.
METHODS
This is a systematic literature review and meta-analysis performed with the PICO strategy, where P = burn patients hospitalized in the burn ward; I = new treatments; C = silver sulfadiazine; O = complete healing. This study was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), a guide for good research practices. A research protocol was created to guide the authors in all the review stages and was registered in the International Prospective Register of Systematic Reviews (PROSPERO), an international virtual database for registration and monitoring of systematic reviews, under the number CRD42017081057.
Eligibility criteria
The eligibility criteria for studies were: (1) randomized controlled trials, open or blinded; (2) studies demonstrating the use of silver sulfadiazine as the gold standard for the treatment of burns; (3) data available to measure tissue healing efficacy by follow-up time; and (4) no restriction as to age or sex.
Data sources
An electronic search was performed for articles published until August 2017 in MEDLINE/Pubmed, Clinical Trials, LILACS/ BIREME, and Cochrane Library, with no restriction on language or year of publication.
Search strategy
The search strategy in MEDLINE/Pubmed used the following keywords: ("silver sulfadiazine" and "burns" [Mesh] ) AND "wounds and injuries" Mesh]) AND "randomized controlled trial"
[OR] "random", adapted to the other databases when necessary.
Selection of studies
The eligibility criteria were applied to all titles and abstracts by two independent reviewers (ABSM, JFO). In case of disagreement between the reviewers, a third reviewer was consulted.
Measures-Summary
The principal measure of therapeutic efficacy was the difference in tissue healing time between the experimental and control groups.
Methodological Quality Assessment
In the evaluation of methodological quality of the selected articles, the Jadad scale was used, which evaluates and highlights five specific topics: (1) Was the study described as randomized? (2) Was the randomization method appropriate? (3) Was the study described as double-blind? (4) Was the blinding method appropriate? in Cochrane Library, and (n = 4) in LILACS in five manual searches. Of these, 81 studies were pre-selected. Figure 1 shows that after independent analysis by two reviewers, only 11 studies met the inclusion criteria and were thus included in this review. A third reviewer's opinion was solicited for consensus on 11 articles selected qualification. We performed a funnel chart to investigate for potential publication bias, as demonstrated below (Figure 3) . The vertical axis represents study size (standard error), while the horizontal axis rep- This difference is due in part to inhomogeneity between groups and ineffective blinding and randomization. Other problems that may explain the difference include the drug dose, withdrawal time, and patient management by the various attending professionals. The studies by Shahzad et al. 9 and Malik et al. 12 were found to have high risk of bias because they were classified as low quality according to the Jadad scale (score 1), due in part to non-blinding of patients, failure to specify losses and exclusions, and ineffective randomization.
DISCUSSION
Regarding the outcome "healing time", the interventions in Average burn healing time was 14.67 ± 1.78 vs 21.53 ± 1.65 days. In the experimental group, 43.3% (n = 13) of the burns were caused by water vapor, and in the control group 53.3% (n = 16) by hot water. 8 Wattanaploy et al. 17 in 2017 randomized two groups of 23 patients each with a follow-up time of 22 days and compared sulfadiazine with a polyhexanide/betaine gel (Prontosan ® ), a surfactant that cleans the wound, controls exudate, and promotes debridement.
There was no statistically significant difference between the groups (p = 0.13) in colonization of the wound with bacteria, with 26.1% (n = 6) in both groups. 17 In 2013, Maghsoudi et al. 16 in Iran investigated whether platelet-derived growth factor (PDGF), which increases the synthesis of collagen and proteoglycans, was also effective in Genuino et al. 7 in the journal Burns compared petrolatum gel to an SSD dressing, with no significant differences in the sample 6.2 ± (SD 2.8) GC: 7.8 ± (SD 2.1); (p = 0.05). A limitation to this study, which the authors acknowledged as a possible cause of bias, was the small patient sample (n = 50), which may have made it difficult to observe the main outcome, since the sample was not blinded during the intervention and only included healthier patients (assuming that this type of intervention can have a different effect when it includes a more heterogeneous population). 7 Another study in Iran by Nasiri et al. 10 tested an extract of Arnebia euchroma versus SSD, with blinded randomization of two groups of patients (n = 49) and resulting in values of 13.97 ± 5.3 vs. 17.5 ± 6.9 days. 
CONCLUSIONS
This systematic review and meta-analysis provide evidence of the efficacy of other burn treatments available on the market compared to silver sulfadiazine. Although sulfadiazine treatment has been used in burn patients for years because of its antimicrobial properties, it can be switched or used in combination with other forms of treatment described in this study in order to improve pa- 
